Professor Arnold (Arny) L. Demain was born in Brooklyn, New York, on April 26th, 1927 in a family that was immersed in the pickle manufacturing business. It was the appropriate environment to actively encourage and spur young Arny\'s interest in microorganisms and biotechnology: his father convinced him to become a food fermentation expert. After high-school, Arny briefly enrolled at Michigan State College (now Michigan State University) before joining the U.S. Navy where for two years he cared for those injured in the war effort. He returned to Michigan State College and completed his B.S. and M.S. degrees in bacteriology, studying the spoilage and softening of pickle during fermentation. He continued on to earn his Ph.D. by studying the polygalacturonase of *Saccharomyces fragilis* under the supervision of the renowned yeast scholar Herman Jan Phaff. This work resulted in four classical papers that are still often quoted in the literature on pectic enzymes (one of which was published in Nature). After the completion of his Ph.D., at the age of 27, Arny moved to Danville, PA, where he worked as a microbiologist for Merck Sharp & Dohme on the synthesis of penicillin. Among other things, Arny demonstrated that penicillin was the product of synthesis during fermentation and established the mechanisms that enable primary metabolites and carbon sources to regulate secondary metabolite synthesis. The discoveries made by Arny during that time have been described as being of great economic importance. In 1964, Arny established a new department at Merck, named Department of Fermentation Microbiology, focusing on the improvement of product biosynthesis in microbial strains. During that time, he worked on establishing production processes for vitamin B12, streptomycin, riboflavin, fosfomycin, [l]{.smallcaps}-gltuamic acid, and a number of other natural products.

In 1969 Arny accepted a faculty position at MIT, at the invitation of Professor Nevin Scrimshaw, head of the Department of Nutrition and Food Science. He stayed there for the next 32 years, where he set up a fermentation microbiology laboratory and pioneered the biosynthesis of penicillins and cephalosporins through his milestone discovery of deacetoxycephalosporin C synthetase (expandase), statins, pigments, vaccines, amino acids and numerous other natural products and biochemicals. He was among the first to pioneer the marriage of genetics and industrial microbiology. He was the first to demonstrate that a cellulase was produced by a bacterium, *Clostridium thermocellum*.

Arny left MIT in 2001 to join a small group of Research Fellows at the Charles A. Dana Research Institute for Scientists Emeriti, or RISE, at Drew University in New Jersey. He is actively training undergraduates in research in microbial chemistry.

With over 500 publications and 21 U.S. patents, Arny is a member of the National Academy of Sciences of U.S.A., the Mexican Academy of Sciences and the Hungarian Academy of Sciences. He served and continues to serve on the advisory boards of numerous companies in the area of industrial microbiology. His work has been recognized through a number of honorable Ph.D. Degrees from Spain, Belgium, Israel and Germany, as well as numerous distinguished awards and distinctions outside the U.S. borders, including Japan, Australia, People\'s Republic of China, etc.

The "Arny\'s Army & Friends (AA&F)" is a booming group of scientists and engineers that consists of students and scholars worldwide that at a point in their education and career experienced Arny\'s valuable mentorship. With their contribution, many of the invited articles in this Special Issue of Systems and Synthetic Biology celebrate topics and disciplines of high interest to Arny, topics that include Microbial Biotechnology, Metabolic Engineering, Synthetic Biology and Systems Biology, etc. It is our humble contribution with the highest respect to Arny, one of the founders and giants of the field of industrial microbiology. We all wish Arny a Happy 90th Birthday!
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